This paper examines the effects of preschool expansion in Kalamazoo County on the county's economic development. Effects on the county's economic development are defined as effects on the employment and earnings of county residents. The estimated effects are found to be large relative to the costs. In addition to their relevance to Kalamazoo County, these simulations illustrate how the analysis presented in two previous papers (Bartik 2006 (Bartik , 2008 can be done for an individual county or metropolitan area. Such simulations may be of interest to other counties or metropolitan areas that are considering expansions in early childhood programs.
This paper's purpose is to show possible effects of large-scale expansion of early childhood education programs in Kalamazoo County. The effects include benefits for the county's economic development. These benefits are compared to program operating costs.
The specific early childhood education program considered is high-quality preschool.
However, similar types of benefits and costs also occur for other high-quality early childhood education programs. Similar estimates to this paper's estimates for preschool could be done for some other early childhood programs-those for which we have estimates of effects based on solid research evidence.
The paper also provides estimates for current usage in Kalamazoo County of different types of preschool by different income groups. These estimates suggest possible needs for preschool expansion. This paper's benefit and cost calculations are based on a variety of sources of information:
• published American Community Survey estimates of the number of Kalamazoo children in different income classes, and these children's preschool enrollment;
• published data on slots in Kalamazoo County Head Start and in Kalamazoo County locations of the Michigan School Readiness Program;
• published estimates on national and state percentages of preschool enrollment in different income groups, and on enrollment patterns by income in the Head Start and Michigan School Readiness programs;
• published estimates of the effects of high-quality preschool programs, such as the Perry Preschool program and the Chicago Child-Parent Center program, on the educational attainment, employment and wages of former child participants in these programs;
• assumptions about what percentages of former child participants in Kalamazoo County preschool programs will remain in Kalamazoo County as adults;
• models of how free high-quality preschool will affect average child care prices, and how parental labor supply will respond to lower costs of child care;
• models of how local economies, such as the Kalamazoo County economy, will respond to higher spending on preschool, and to increased labor supply of former child participants in preschool and their parents.
Some of these estimates could be refined. Such refinement would require some time and money costs to work with a variety of micro data sets to get more precise estimates of some of the aforementioned numbers. However, I do not think that these refined estimates would significantly change the overall conclusions of this paper about patterns of preschool enrollment or the effects of expanding preschool enrollment.
The paper's main conclusion is that a wide variety of possible large-scale expansions of high-quality preschool programs in Kalamazoo County would have economic development benefits for the county that significantly exceed the increased costs due to these program expansions. These program expansions would increase jobs in Kalamazoo County by between 300 and 1,100 jobs, and annual earnings by between $30 million and over $110 million.
Preschool expansions that are more narrowly targeted at lower-income four-year-olds, but are still large-scale expansions, would have the highest ratio of economic development benefits to costs. In one simulation, a program targeted at lower-income four-year-olds would increase the present value of earnings in Kalamazoo County by about three times the program costs.
However, there still would be net benefits of going beyond such targeted expansions to offering more universal preschool to all four-year-olds, including four-year-olds from middle-and upperincome families. There also would be net benefits from going beyond four-year-olds to offering high-quality preschool slots for additional three-year-olds. Finally, although the economic development benefits for Kalamazoo County exceed the costs, the costs of these possible program expansions are considerable, ranging from $3 million to $10 million annually. The cheaper program expansions are more targeted at lower-income four-year-olds. Table 1 presents some data on three-and four-year-olds in Kalamazoo County. The
THREE-AND FOUR-YEAR-OLDS IN KALAMAZOO COUNTY: NUMBERS, INCOME DISTRIBUTION, AND PRESCHOOL ENROLLMENT
County has about 3,000 children at each of these ages. About one-quarter are in families below the poverty line. Another one-quarter of these children are in families whose incomes are between 100 and 200 percent of the poverty line. The remaining one-half are in families whose incomes are above 200 percent of the poverty line.
As of 2008, the poverty line for a family of three is $17,600 per year. The poverty line is adjusted across families based on family size, and over time based on inflation. The poverty line does not define for all purposes who needs assistance or who does not. For many purposes, government programs provide aid to persons whose incomes are above the poverty line. For example, the cutoff for receiving a free school lunch is set at 130 percent of the poverty line, and the cutoff for receiving a reduced-price lunch is set at 185 percent of the poverty line. Twice the poverty line for a family of three would be $35,200 in annual income. Many Kalamazoo residents would no doubt agree that a family of three with less than $35,200 in annual income will find resources to be very tight. Such a family might find it difficult to provide their children with all the resources that are needed for optimal child development.
I refer to families below the poverty line as being poor or having a poverty income. I refer to families between 100 percent and 200 percent of the poverty line as low income but not poor. I refer to families above 200 percent of the poverty line as being middle income and above.
Preschool programs generally focus on ages three and four, but particularly on age four. As one would expect, Table 2 shows a much higher percentage of Kalamazoo County four-year-olds enrolled in preschool compared to three-year-olds. By income level, the pattern of enrollment is "U-shaped": the percentage enrolled in preschool is higher for children from poor families and middle-income and above families than it is for children from low-income (but not poor) families. This pattern probably occurs because poor families are more able to enroll in Head Start, whereas middle-income and above families can pay fees for private preschool. Lowincome but not poor families are left in the middle, which the MSRP program attempts to offset, but not completely successfully.
For four-year-olds from poor or low-income families, and for three-year-olds from poor families, Head Start and MSRP overwhelmingly dominate the preschool market. For middleincome and above families, and for three-year-olds of low-income families, private preschool dominates the market. than $100,000 in annual income, four-year-old preschool enrollment is 89 percent, and threeyear-old preschool enrollment is 71 percent (Barnett and Yarosz [2007] ; these figures from the National Household Education Survey tend to report higher preschool enrollment numbers than similar figures from the American Community Survey, but it still seems likely that U.S. preschool enrollment of highly educated or higher-income families is a much larger percentage than overall preschool enrollment in Kalamazoo).
ANALYSIS OF ECONOMIC DEVELOPMENT EFFECTS OF PRESCHOOL PROGRAMS
In this section, I describe the assumptions behind this paper's estimates of the effects on the economic development of Kalamazoo County of various large-scale expansions of highquality preschool in the county. These estimates require assumptions about
• program design and costs;
• types of possible economic development effects to be estimated;
• tharacteristics of the various preschool expansions in terms of number of children, and their ages and family income;
• how preschool effects on former participants vary with family income, and with the number of years of participation; and
• how many former preschool participants will move out of Kalamazoo.
Program Design
The preschool program modeled is similar to a number of high-quality preschool programs that have been studied. The specific design and costs are based on a high-quality preschool program that has been costed out by the Institute for Women's Policy Research (IWPR). This program operates for three hours per day during the school year. The class size to teacher ratio is 15 to2. The lead teacher has a bachelor's degree and is assumed to be paid at typical wages for a kindergarten teacher. The assistant teacher has a Child Development
Associate credential and is assumed to be paid the average wages for pre-K teachers with a high school diploma. Such a program is estimated to cost $4,785 annually per student.
This program is assumed to have similar effects on child participants to those achieved by the Chicago Child Parent Center (CPC) program. The CPC program's effects have been examined exhaustively in many publications by Arthur Reynolds and his associates (e.g., Reynolds et al. 2002) . Based on this research, the long-term effects of CPC-quality preschool programs have been modeled in detail by Bartik (2006) . It is reasonable to assume similar effects to the CPC program as the programs have similar designs. The CPC program has class size to teacher ratios of 17 to 2. The CPC lead teacher has a bachelor's degree and is employed at Chicago Public Schools teacher wages. In addition, Kalamazoo County public schools have experience running the MSRP, which typically is designed similarly to the CPC program or the IWPR program. Michigan School Readiness Programs must have student to teacher ratios of no more than 8 to 1, and class sizes of no more than 18. Two-thirds of MSRP-funded preschools 
Types of Economic Development Effects
In this paper, I model similar economic development effects to those considered in my two previous papers on state universal preschool programs and other state early childhood programs (Bartik 2006 (Bartik , 2008 . The principal economic development effects of these programs occur through three avenues:
2) free child care, and 3) effects on educational attainment, employability, and productivity of former child participants.
(A fourth avenue considered in the two previous papers, social spillover effects of more college graduates in the local population, is quantitatively of minor importance, is quite difficult to estimate accurately, and is not an agreed upon effect of college education by all researchers.
See Bartik [2006] for more discussion.)
An expanded preschool program will stimulate the local economy due to the hiring of teachers and other preschool employees, and the purchase of local supplies for the preschool program. These preschool employees and the employees of local suppliers will further stimulate the local economy as they respend their earnings at local retailers.
This increased local spending will stimulate the local economy even if the increased local spending is entirely financed by local taxes or other local sources of revenue. Of course, increased local taxes will reduce local household and business spending on local goods.
However, the increased local spending has both an immediate direct effect in hiring local employees, as well as an indirect effect due to effects of the increased income on respending.
Increased local taxes have only indirect effects on respending through reducing local after-tax incomes. Another way to put it is that local spending is in the first instance 100 percent spent on hiring local employees, whereas a portion of the increased taxes will reduce spending that would have gone to nonlocal goods. I use the estimates of Bartik and Erickcek (2003) of the stimulative effects of Michigan spending and tax increases to adjust the stimulative effects of preschool spending estimated by Bartik (2006) . Specifically, using the Bartik and Erickcek figures, I calculate the ratio of spending increase effects when the spending increase is half financed by taxes, to the spending increase effects when the spending increase is totally financed by taxes. This ratio is multiplied by the preschool spending effects per dollar of spending estimated by Bartik (2006) , and then by the spending involved with the various preschool expansions considered here.
The free child care provided to parents for a half day during the school year will stimulate the economy by increasing the labor supply of parents. I use the labor supply effects per child participant estimated in Bartik (2006) to estimate the effects of the expanded preschool program. These parental labor supply effects end up being relatively small, because a half-day preschool program during the school year for only a child aged three or four does not lower the overall annual cost of child care that much for the typical parent.
The greater employability and productivity of former child participants in these programs will stimulate the economy by expanding the local quantity and quality of labor supply. From rigorous studies of high-quality preschool, most notably the studies of the CPC program and the Perry Preschool program, we know that high-quality preschool has a number of effects that enhance the labor supply of former child participants when they become adults. Their educational attainment increases, which will increase their adult labor force participation rates and wages. In addition, these studies suggest that high-quality preschool increases employment rates of former child participants for a given level of education. Increases in the quantity and quality of local labor supply have been shown to encourage the attraction and expansion of employers, which will increase local employment and wages.
I base the effects on the local economy of the expanded labor supply of former child participants on the estimates in Bartik (2006) . As detailed below, there are some adjustments for various factors, most notably the greater likelihood that former child participants will move out of Kalamazoo County compared to former child participants moving out of a typical home state.
Characterizing Possible Preschool Expansions
I consider three hypothetical preschool expansions in Kalamazoo County:
1) "universal" preschool for four-year-olds, 2) a preschool expansion for four-year-olds that is more targeted at low-income families, and
3) a preschool expansion for three-year-olds. Table 4 provides a description of the total number of additional preschool slots assumed to be made available by these three hypothetical programs. Table 4 also describes how these slots are assumed to be distributed across income groups.
The "universal" preschool program for four-year-olds is assumed to be of sufficient size that the number of slots funded by the expanded program and MSRP together equal the same percentage of all four-year-olds that is achieved by Oklahoma (68 percent of all four-year-olds, which would require 1,385 additional four-year-old slots in Kalamazoo County).
These additional "universal" slots are allocated across income groups in the following manner. First, it is assumed that poor families and "low-income but not poor families" (between 100 percent and 200 percent of the poverty line) receive sufficient slots that total preschool enrollment in those income groups reaches 90 percent of all four-year-olds. Second, the remaining additional slots are allocated to families above 200 percent of the poverty line.
Because many poor four-year-olds are already in preschool, this means that over half of the additional slots in this universal preschool programs go to children from families above 200 percent of the poverty line.
The more targeted preschool expansion for four-year-olds is assumed to provide sufficient slots for both poor families and low-income families to bring them to 90 percent preschool enrollment. However, it seems unreasonable to assume that in practice any preschool program will be totally focused on poor and low-income families, given that other families have problems that put their children at risk, and programs need to fill slots. Therefore, I assume that this preschool expansion will also include some families above 200 percent of the poverty line.
For this expanded program, the ratio of slots for those above 200 percent of the poverty line, to slots for those below 200 percent of the poverty line, is assumed to be the same as the ratio of slots across these two income groups for the MSRP and Head Start program together.
The expanded program for three-year-olds is assumed to be the same percentage of all three-year-olds in Kalamazoo County as the percentage served by the state-funded preschool program for three-year-olds in Illinois (19 percent of all three-year-olds, or 568 slots in Kalamazoo County). These slots are assumed to be allocated across these three income groups (poor, low-income but not poor, middle-income and above) in the same way as total slots are for the MSRP and Head Start program taken together.
How Preschool Effects Vary
Because the Chicago Child Parent Center program targeted children from poor families, I
assume that these expanded preschool programs in Kalamazoo will have effects similar to the Additional preschool slots may displace some existing private preschool slots. Based on the data collected here, there appear to be relatively few private preschool slots in Kalamazoo
County for low-income and poor families. Therefore, I assume no displacement of private preschool slots in these income groups. For middle-income and above families, I assume that displacement is sufficient that even with a universal program for four-year-olds, displacement of private slots is sufficient that total preschool enrollment in these groups does not exceed 90 percent. A displacement rate of 49 percent achieves this result (e.g., for each 100 additional slots created for middle-income and above families, 49 private preschool slots disappear, and the net number of total preschool slots only increases by 51.) I apply this same displacement rate of 49 percent to all preschool expansions for middle-income and above families.
The displacement of a private preschool slot by an additional publicly funded preschool slot may reduce the net benefits from the publicly funded preschool slot. If the privately funded preschool slot is identical in quality to the publicly funded preschool slot, then displacement yields no net benefits. At the other extreme, if the privately funded preschool slot has no development benefits for the child above what the child would have received at home, then displacement is irrelevant to determining the net benefits of expanding publicly funded preschool.
Lynch (2007, pp. 101-105) reviews a variety of evidence suggesting that private preschools in the United States are on average of lower quality than publicly funded preschools.
(This finding on average of course does not mean that there are not some excellent private preschools.) Private preschools tend to have higher student to teacher ratios and lower average teacher credentials and pay. I follow Lynch in adopting the assumption that private preschool has 40 percent of the benefits of publicly funded preschool. This means that the benefits of a public preschool slot that displaces a private preschool slot are 60 percent of what the benefits would be from a public preschool slot that adds to net preschool enrollment.
The CPC results are for a program in which 55 percent of the children participated in preschool both as three-and four-year-olds, and 45 percent of the children only participated for one year, in almost all cases just as four-year-olds (Reynolds et al. 2002) . Therefore, one issue is what are the relative effects of one-year vs. two-year participation in a preschool program similar to the CPC. The CPC program did not in most cases find statistically significant differences between preschool's effects for two-year participants vs. one-year participants. However, in most cases two-year participants received greater benefits from preschool than one-year participants (Reynolds 1995) . The benefits of two-year participation were, in general, less than twice as great as those from one-year participation. This suggests that there are positive returns to extending preschool from one to two years, but these returns are diminishing. Therefore, for this analysis, I
assume, somewhat arbitrarily, that the returns to attending preschool at age three (as well as age four) are two-thirds of the returns to only attending preschool at age four. This also implies that the returns to attending preschool at age four are less than the returns to the CPC program, given that more than half of CPC participants attended the program for two years. Specifically, the returns to attending this expanded preschool program at age four will be 73.2 percent of the returns estimated for the CPC program (73.2 percent = 1/[(1 + (2/3) * 0.55]). I assume in making this calculation that all those attending the expanded preschool program at age four did not attend preschool at age three. It is further assumed that all children attending any expansion of three-year-old programs would also be attending at age four. Therefore, the returns to an average participant in a three-year-old program will be two-thirds of the return to attending at age four, or 48.8 percent of the returns per participant from the CPC program (48.8 percent = (2/3) H 73.2 percent).
Will Former Preschool Participants Stay in Kalamazoo?
One issue is whether the participants in these expanded preschool programs will stay in Kalamazoo. I assume that from a Kalamazoo County perspective, we only want to count the increased employment rates and earnings of former preschool participants while they are living in Kalamazoo.
My previous studies found that a surprising number of former preschool participants end up staying in the state they attended preschool for most of their working careers (Bartik 2006 ).
For example, on average, 72 percent of four-year-olds who go to a typical universal preschool program will be in that same state at age 40.
However, because Kalamazoo is smaller and less varied than the typical state, it seems likely that the proportion of former preschool participants staying in Kalamazoo will be smaller.
How much smaller is a subject I am looking at in a separate research study.
For this current study, I assumed that 60 percent of participants in Kalamazoo preschool programs will still be in Kalamazoo at age 16, and 25 percent will still be in Kalamazoo at age 40. From age 4 to 16, I assumed that the proportion staying in Kalamazoo changed smoothly from 100 percent down to 60 percent. From age 16 to age 80, I have already estimated the proportion of former preschool participants who will be located in the same state. I calculated ratios of the Kalamazoo probabilities at age 16 and age 40 to these probabilities of staying in the same state (85 percent at age 16, and 72 percent at age 40). From ages 16 to age 40, I assumed that this ratio of the Kalamazoo-staying probability to the state-staying probability changed smoothly. Beyond age 40, I assumed that the ratio of the Kalamazoo-staying priority to the statestaying probability was a constant.
I believe that these assumptions are very conservative about what percentage of
Kalamazoo preschool participants will live in the Kalamazoo metro area as adults. College graduates in the United States are more mobile, but most U.S. residents still do not graduate from a four-year college. Figure 1 shows the results for the present value of economic development benefits of four possible expansions of Kalamazoo County preschool. These four expansions include 1)
RESULTS FOR ECONOMIC DEVELOPMENT EFFECTS AND COSTS OF VARIOUS EXPANSIONS TO KALAMAZOO COUNTY PRESCHOOL PROGRAMS
"universal" preschool for four-year-olds, 2) more targeted preschool expansion for four-yearolds, 3) preschool expansion for three-year-olds, and 4) "universal" preschool for four-year-olds plus preschool expansion for three-year-olds.
As the figure shows, all these preschool expansions generate extra earnings for Kalamazoo County residents of more than twice their costs. As one would expect, the more targeted preschool expansion has greater earnings effects per dollar of cost than is true for "universal" preschool. This occurs because the "universal" preschool spends a greater proportion of its costs on middle income and above families for whom the earnings benefits of preschool are somewhat less. (However, other calculations show that the present value of earnings effects per dollar of costs is still 1.91 even for a program that exclusively serves four-year-old children from middle-income and above families.) The program for three-year-olds has a somewhat lower ratio of earnings effects per dollar of costs, but the program still pays back over twice its costs in economic development benefits.
Most of these earnings effects are due to effects on former child participants. For each of the programs, the extra spending on these programs produces $0.10 in increased earnings per dollar of costs, and the earnings from extra parental labor force participation produce $0.07 in earnings per dollar of costs. The remainder, which constitutes most of the effects, are due to long-run effects of these programs on the employability and productivity of former child participants. Figure 2 shows the job creation effects over time of these four permanent expansions in preschool in Kalamazoo County. (Appendix Table 1 gives the numbers behind this figure for each year.) As the figure shows, these programs have modest effects on job creation for the first 15 years after being started in 2009. These modest short-run effects are due to effects of these programs through spending and through expanded labor supply of parents. However, after the early 2020s, the job creation effects of these programs take off. This expanded job creation occurs as the first cohort of former preschool participants hits the labor market. Job creation continues to expand until all cohorts of workers have been affected by the greater labor quality due to expanded preschool.
The bigger programs produce considerably higher effects. Universal programs have much higher job creation effects than more targeted programs, even though the effects per dollar spent are smaller. Table 2 gives the numbers behind this figure for each year.) The patterns of effects in Figure 3 are similar to those in Figure 2 . Earnings grow over time with the growth of real wages in the economy. Table 5 summarizes the long-run effects, as of the year 2100, of adoption of these permanent preschool expansions. All the programs have job creation and earnings creation effects that are certainly significant. Effects vary from 300 jobs created to over 1,100 jobs created, and from $30 million in annual earnings created to over $110 million. As the table shows, the larger programs have much greater long-run job creation and earnings creation effects. Table 5 also shows the initial annual costs and the number of participants in the program.
The annual participants will not change over time; the annual costs are assumed to increase by 1.2 percent in real costs each year to allow for increased real wages of program staff. Program scale and costs vary by a factor of 3 from about 600 participants and $3 million per year in initial costs up to almost 2,000 participants and almost $10 million per year in initial costs. Table 5 also shows in another way the greater benefit-cost ratio of a more targeted program. The targeted expansion of the four-year-old program has almost half the job creation and earnings creation effects of the universal plus three-year-old program, at a cost of a little more than one-third as much. However, it still is the case that the larger program has a significantly larger effect on the Kalamazoo County economy.
POSSIBLE EXTENSIONS TO OTHER BENEFITS AND OTHER PROGRAMS
These calculations of economic development benefits do not include other possible effects of expansion of high-quality preschool that might be important benefits. These other benefits include
• savings in special ed costs due to former preschool participants being less likely to be in need of special education services;
• savings due to reduced crime rates of former preschool participants, which will reduce governmental costs of controlling crime, and produce financial and nonfinancial benefits for potential crime victims; and
• fiscal benefits for local governments due to reduced special education and crime control costs, as well as due to the increased tax base associated with an expanded economy.
Reasonable estimates of these other benefits could be produced if there is a need for such numbers.
Similar calculation of economic development benefits, or benefits from reduced special education costs or reduced crime, could be produced for some, but not all, early childhood education initiatives. Other programs for which such benefits could be calculated include
• comprehensive child care and preschool programs such as the Abecedarian program, which provided high-quality, full-time, full-year preschool from birth to age five;
• the Nurse Family Partnership program, which provides home visits by nurses to lowincome first-time mothers from the prenatal period until the child is age two; and
• the Parent Child-Home Program, which provides home visits to low-income families from paraprofessionals when the child is ages two and three.
Calculations can be made for all these programs because the programs have been subject to some decent long-term evaluation studies, and it is possible to describe in some detail the costs and characteristics of implementing such programs in Kalamazoo County.
There are other possible interventions in early childhood education that may be desirable, but whose benefits are harder to quantify. For example, there may well be significant benefits from efforts to increase child care quality standards or provide more training to child care providers. However, to my knowledge, there are no studies that would allow us to exactly quantify the dollar benefits of these interventions. This inability to quantify a benefit should not be interpreted as meaning that a benefit does not exist.
CONCLUSION
This paper shows that feasible expansions in preschool in Kalamazoo County would generate significant benefits for the community. A given dollar investment generates earnings whose present value is two to three times as great. Long-run job creation is from 300 jobs to over 1,100 jobs, and long-run earnings creation effects range from $30 million per year to over $110 million per year. These benefits can be achieved by program expansions whose initial costs start out at $3 million to $10 million per year, although these costs grow over time.
I regard these preschool expansions as "feasible" because their costs are on the order of magnitude of the Kalamazoo Promise investment, and of other charitable contributions that have been made to this community's well-being. The issue is whether the community and its charitable supporters believe that this particular type of social investment makes sense at this time. This report provides some evidence that such investments would have significant long-run payoffs. Survey, 2006 . The total population numbers for three-and four-year-olds are based on multiplying the American Community Survey numbers for Kalamazoo County for children less than five by two-fifths; the official intercensal estimates of children by age are quite similar. The estimated number of three-and four-year-olds in poverty is based on the reported percentage of children less than five years old in poverty in Kalamazoo County. The estimated number of three-and four-yearolds between 100 and 200% of the poverty line in poverty is based on the ratio between the reported number of children less than 18 in Kalamazoo County between 100 and 200% of the poverty line, and the reported number of children less than 18 in Kalamazoo County below the poverty line. This ratio is multiplied by the estimated number of three-and four-year-olds in poverty in Kalamazoo County to get an estimate for three-and four-year-olds between 100% and 200% of the poverty line. NOTES: Data on percentage of 3-and 4-year-olds in poverty who are enrolled in any preschool are derived from American Community Survey for 2006, from responses to whether 3-or 4-year-olds are enrolled in school for all children of those ages. These responses were allocated across the poor vs. non-poor based on a separate question asking about nursery school and preschool enrollment that had separate figures for the poor and non-poor. The percentages for 3-and 4-year-olds separately are derived from national data from the National Household Education Survey, as cited in Barnett and Yarosz (2007) , on relative percentage enrollment for each year. I use these national figures to allocate Kalamazoo County's total preschool enrollment across the two ages. I also did separate calculations for those above the poverty line in the same way (not reported directly in this table). These calculations together give figures for total preschool enrollment. To derive preschool enrollment for those between 100 and 200% of the poverty line, I used national figures on preschool enrollment by age for those families with incomes between $20,000 and $40,000 per year (Barnett and Yarosz 2007) . I used the ratio between percentage enrolled in preschool by age for this low income group to the percentage enrolled in preschool by age for all families above the poverty line to estimate the percentage enrolled in preschool by age for families between 100% and 200% of the poverty line in Kalamazoo. Specifically, this ratio was multiplied by the percentage enrolled in preschool by age for those above the poverty line. The percentage enrolled in preschool by age for those above 200% of the poverty line was then calculate as a residual, given figures on preschool enrollment for the overall population, and the other two income groups.
MSRP and Head Start total enrollment in Kalamazoo County comes from Kalamazoo County Head Start (2006). According to a paper by Daniel-Echols and Schweinhart (2007) , as of 2005 in Michigan as a whole, 58% of MSRP children are listed as meeting the risk factor of low income, which means below 250% of the poverty line. I assume that in Kalamazoo 58% of MSRP enrollees are actually below 200% of the poverty line, as programs may not have bothered to qualify some enrollees under the low income factor if they had two other risk factors. I assume that 10% of MSRP enrollees are below the poverty line, given that MSRP is supposed to first refer such children for possible Head Start enrollment. For Head Start, national figures on Head Start enrollment (Head Start Bureau 2005, p. 183) show that 799,000 of the 1.065 million children enrolled in Head Start were eligible based on family income below 100% of the poverty line, and another 188,000 were enrolled based on receipt of public assistance, which in most cases means that these children were below the poverty line. Therefore, I assume that in Kalamazoo County, 90% of Head Start enrollees were below the poverty line, and that another 5% were between 100% and 200% of the poverty line. Figures on preschool enrollment at ages 3 and 4 for poor and non-poor, for both Kalamazoo and U.S. are based on combining figures from two different questions in the American Community Survey. One question gives school enrollment for ages 3 and 4 but with no breakouts based on family income. A second question gives figures for nursery school and preschool enrollment for poor and non-poor, but does not give age of child. I allocated the school enrollment for ages 3 and 4 across the poor versus non-poor population using the figures for nursery school and preschool enrollment for the poor versus the non-poor. Kalamazoo figures for poor are adjusted upwards slightly based on estimated MSRP and Head Start enrollment among poor (e.g., I prevent combined MSRP and Head Start enrollment from exceeding total enrollment for any age.) This upward adjustment increases Kalamazoo County preschool enrollment among the poor by 1.3%. NOTES: Long-run effects are for year 2100. All dollar figures are in 2008 dollars; however, dollar figures are not discounted. Note that annual earnings creation numbers are in a ratio of about $100,000 to jobs created. This does not imply that each job created pays $100,000. Rather, earnings are created both through jobs being created, and some increase in wages of former preschool participants that are not reflected in jobs created. 
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